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^la-Bi^^ (ADHl) T'd^ — t?— (J Ferment Bioeng 1998, Vol. 8 
5 6(3)p. 284-289) . RXJ^hV^ — :^])l^m-^y ^9 — if iTPlDzf 
n^ — (FEMS Microbial Lett 1999, Feb. Vol. 171(2)p. 13 
. 3-140)t^Sr^tf-5C<b;5S-C^5„ 

5^«J;I9. mRNASr®l#U. ^ » 6<J PCR& (dJ^oTI^ *IB ^^jt ^ -i^ ^ m 

20 mm^n-^x^tzo ^(o^^3k.^m^±m\.x\*^^mnK^\^^xmmm\z. 

^^m:?^-fe5'h$r, iJEtcSfeltbyii^feflciOPDCljte^Mlvi^A-rSi: 
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m(D±m^mi^^'t^(oi,z.^ mxh^o x^tct^^x. ^^n^— ^ 

D-y:tix3-^4-k^mti:if(Dmmz.is\,^X%m^J:if(D^m^ 

( b ) ga 3?iJ # 1 ~ 6 <7) V ^ -r (j: 15 it o S MB ^iJ f> /.c 5 DN A ^ ;^ h y 

I >- h ^ T T' / ^ >r y y X -r s D N A o 

( c ) ia # : 1 ~ 6 <D V > -f H ;{) M Cia «fe <D :^ S IB ^IJ I ;i *3 V ^ T 1 5 V > « 2 a 
Ao 

(2) (i)jc:fam<^DNA(Z>— $p^-cfeoT. '^mSs^^ET-eoiimffl:^ 

n^ — ^ — -efoSDNAo 

(3) i^ix;t7n^-r-fe:^Jl^-S:<^iiia^i£^t^^7Sfe^ (HOR7il^^). 
25 j/y-fe/WT/Wxb:K3y>^®?l»i.7K^^m2]S^^ (TDH2jte^) > ^i^ay 
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(HXT7jtlK^) . ^;ri/K^v':/^>'^:^=^v^y — if lit^^ (AHPl 
— T'feSDNAo 

(4) ^ ^ ^ ^ M (^fcfe <^DNA<0|§ m ffl T-fo^ ( 1 ) ~ ( 3) V^-rn^MJllS 
itODNAo 

(5) fltrlB^^^fifL^T'fcS. (4)t;ifSm05DNA„ 

(6) (1)~ (3)(OV^-r^Xd^{C|E^ODNA^'^tfjte^=^*l^;tffl DNAlt 

(7) H&|SDNA{catg6^{^;iiS-g'^nfcW^^^M{CM-^^5i?>'^'^i5'^ 
^rrr-K-r-SDNA^ii^t^. (6) (;i|5 ^ <?5DNA« H o 

(10) ^hic. ^-hu^=i.i—^>3:ymm^m^^mmi&B^i^M-r^n 

l^«am^ffi<^DNASr*i;t'5> (7) - (9) <7) V>-m;OMC|S^ <7>DNA^|| H 

(11) miE^site-T-fi. t:"/wk'>-®?iuij^i^i^mi(PDci)jt^^-e 

fcS. (10){Cl|BiJ<7)DNA«||i^o 

(12) T'^^^K^iJ'^ — Xfi-^-f /l^^^^^ — T'fcS. (6) ~ (11) (^V^-rtb 
;ii^lS*fe<^)DNA«^«^o 

(13) (1) ~(3)(^l/^-m:d*l::|2«t<^DNA$r^i^-r'5?^®«Gmflc„ 

(14) HuteDNA{c:^tg6*Jtc,1$-^$tL/t*^^^M{::M-^-rs^>'^-?i5^ 
^^3-K-r-5DNA^#;^'5\ (13) ^m(4c„ 

(15) Hufe^^^^MlcB84--r-5^5'W--°i5'®fi> ?L®?llJi7Km^^«i4 
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(16) (l)~(3)<^v^-rn^MclB«^<^DNAi:ft^IfE?L®^/l^^.7K^^^^^4^ 

-5. (14)Xli(15){c:|5gc(Dfl^«fe^i*:„ 

(17) ^S-efc-5> (13)~(16)<75V^-f tt^^Cf5^<7)?|^.®te^^|:o 

(18) (1) ~(3)(7>V>-rtv;iMC|aic<^DNA&tJ«^DNAl^^LT^tg6^ 
t ^ ^ ^ n ?L ^ iUi tJc m ^ m ^ -r 5 iJ' >- X g 3 - K -r S D N A 

(19) flfrlB:*— M^=Sii^i/-v'3:/a«^<iix:.S^^ae^Ji> t'/v-t':/ 
^mj^^^^liHs^^T'fcS. (18)lc:|5«c<^?f^K^^^©o 

(20) ^l2fL^flJi.7K^^^«'l4Sr>^-t-5i5'i^^>*iJ'Mfi. ^i^mMmim 

(21) Mfaffi^S(*i^5';5;i3-v-|'-fe;^Ml-M-rSt>60T'fe'5. (18)~(20)(^ 

(22) (1) ~(3) (^V^-m/5^(ClH«fe<DDNA<b^DNAOTti^(-11lg6<Jl:i 
^ ^tu/cBff ^ tT^^^/^iJ'K K-raDNAt^'l^^ 1# -rS^ ^ *fB iia 

ffl -fS . S it ^ <^lil ^ :^ o 

(23) M i2^^*saiia(^i#«^{*^^^Sr^^i-a. (22) (^IS«c(^;fe- 

o 

(24) Hul5^^{i^S-efc'9. (l)~(3)ovN-md>{::fEm<7)DNAi:Bflfa 

— K-r'5DNAi:^^e:^fe<2(^-il(-'(*:i^b. rtLbODNA(Z) 

^i? /.e < — ^flS t-J: o T:^— h ^=¥3. U' — v-g « « 31 ^ ^ *5 

figt^^ixTV^S. (22)X{i(23)lC|5^<7>^m:^?*o 
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(25) wit&^>^^i^Wi'i.^m^^B.i^m-^^^^>^<i^nx';h^. (24) 

(25){C|E^<^^jSfeo 
5 (27) il)--i3)(D\,^-rtbi!)^izUWi(DDl^At^r>NA<DTmii^mm^i^ 

(28) m^mmmi^%mx'»)r). mtd.^>'^<^mii. m^mnsLyiammmm 

i^^^-r^^^^y^i^Wxh^. (27)tc|B«4t^;^feo 
(28){^iEm<^^0;^i*o 

(30) UT(D{a)'- ic)<D\,^-rM>KU^(D:/^^ — '$f — m^^^ir^D 
NAo (a)ia3?ii#-^:l~6(7)V>-ftLd>{c:|B^<Z>J&^ia3?IJ?5^?>''j:SDNA„ 

15 (b)sa3?|J#-^l~6ov^TtLy^)Mc|s^<?5;^^is^|J;^l^p>/£SDNA^;=5.hy>' 
s^iV'h/i ^ # T -e^N-i':7'y y-rxi-§DNAo 

( c ) SB a?lJ # : 1 ~ 6 <7) V ^ i* tt ;6 ^ ( CIE « <Z) » Sa { C *3 V ^ T 1 S V ^ 2 
Ao 

20 (31) (30)izm^<DDNA<D<}?^f3:<th—U^^^^s':^r:^^ — ^ — f^^ 

^^r-r-sDNAo 

EI l«s ^fi:6^PCR{cJ:9il'J^bfcfL^|g^B^{-*3ttamRNA^m» 
25 Sr^-f-^^7l2IT'fcSo 
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Ill4fi. pBTRP-HOR7P-LDH^:5'^ — (0-^2/:?'$r^-t-|i|-Cfc^o 
lasfi. pBTRP-TDH2P-LDH^^5'^ — <^-^';/yil:^f H T'fc5o 
laefi. pBTRP-HSP30P — LDH^^iJ' — <7>-=J'y:7'Sr:^-rill'efc'5o 
I117f*, pBTRP-HXT7P-LDH^iJ'^ — <^-^5'^^^i"lil"efc6o 
msn. pBTRP-AHPlP — LDH^iJ'^? — 0-e>;/:7°^^-f UlT^fo^o 
Ill9{i. pBTRP-MRHlP-LDH^i^^ — 0-^.y:/S:^i-|ilT-fc5o 
HI ion. pBTRP — PDCIP — LDH^^^— <^)-^5'::^i5:^-t*llI"CfcSo 
El IKi. pBTRP — TDH3P-LDH^i?^ — (^■^^y^'^^-t'IllX'fcSo 
Illl2ti. pBTRP-HOR7P-LDH^^^ — (Cj;S?10W^=^**t-*3»t5 

^ « it -rn -e*>6o 

in 13{i. pBTRP-TDH2P-LDH^^'^ — {-*5itS 

Sfe f*: « it S:^ i- m -t?fo5o 
m 14n. pBTRP-HXT7P-LDH^i}'^'~lCj;SJ10Kte^^tJ:*5ltS 

^ ^ it -r El -e$>5o 

la 15tt. pBTRP-HSP30P-LDH-<i5'i$' — {c:J:5?l^lCfe^t*l-*5tt 
5^ « it -r El T'*).5 „ 
El 16{i. pBTRP-AHPlP-LDH^:^^5? — (v:J;5?f^Mfe^t* Id^JltS 

^ #. ^ it ^ ^ El T' S o 
E117tt. pBTRP-MRHlP-LDH^^iS' — (-J:5?I^IC^tfet5|cJC*3ttS 

^ ^ it -r El T'feSo 
El I8fi. pBTRP-PDClP-LDH^^^ — tCj;S?f^gife 1^*515 {C*5 its 

^ « it -r E! T'foSo 
EI 19(*. pBTRP-TDH3P-LDH^i^i5' — <^^:y7'(Cj:S?i^Kte^t* 

tcio It (*: # it Sr^ -riil T'fcSo 
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^ - * ?^ ) $r ^ i" 7 7 m T' s „ 

Z(DXof:i:^mmtl.X. Mci^^^i^n. is®!, g^m. tvnf:/®!. =ixn 
^m. y>'=^m. ^J^vm. -^o:/®?, :;^vni':i->m. TJ^^/Hf^^m. 
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2^ ^ <7) W ^ ^ # T ( C V > -C ife ^ €r ^ i b -r S >^ cr ^ — - D N A 

5 5^Jd^e)>'j:5DNA,b/^-l'7'yy'rXb. 75*o±|5^c7^ — ^ — ^'|4^iig;t5D 

*^«ia3?ii;0^P>?fe5DNA$>5V>«^(D— gp^^n — yirUT. — ^6<]/j:/>-r 
yyy^r-^—v^aVfi^^R^ (Southern, EM. , J Mol Biol, 1975, 98. 

503. ) lCct^#'5::<!:;6^-e$So /5^;^»^'5DNA(i. ia^ij#-^ : i~60v> 

10 -f ti/7S»{-i2^o*fessa^jj5i>e>?fcSDNA{c#^6*j(c^^-r::^ytj^^x-r5;ry 

=f55^U':^^K^:7'^-C-^ — tbTPCRft^fi^ (Saiki. RK. Science, 1985, 
230, 1350. , at al. , Saiki, RK. et al. , Science, 1988, 239, 

487) {zxy)^^-r^:ithx^?>. ;{)^d^-5^^>r>^y^'i'-^— v^3:^fc5v>fipc 

R ct o T ga 3?iJ # : 1 ~ 6 <Z) V ^ i* n IE it <D :^ S BE ?|J P> J^j: S D N A 
15 1=BI^^4(7)i^^^DNA^mfi|■r^::^^^T'#^o ^iltcfi, 0*b<li. :^hV'^ 

y y — 3 ^ # s V Mi ^ in m <^ ^ h y 31 ^> — (7) y N ^ y 

20 ttf^. JztJ+S |w]^4<7^i^V^DNA$:¥il|-C#§o d^^^S^^-Y^yiS^-Cif — ^^3>' 
^^tbTfi. -B^J^fix 50%*/UAT^K#^£TT'/^-('yyiJ^-r-^'— •iX3>'i@. 
jg;5S;^42'C. ^PjtC^^hy^'v^aii/i/ — (D?I^V^^#tL-C(i. 50%7i>/^Ar^ 
K # ^£ T T' 6 5 1: <^ / N :/ y -If — 3 >- ^ {4^ ^ tf 6 i j6S -e # 5 o 

25 ?&MCfE«^n6lfeSiai?U-i3V>T. l*>5V^«2J^i<D:^S:6Sg^, 
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v^3>'S^I¥^PCRg^^^l::J;oT#-5C:t'bT'#Sb. Site-directe 
dmutagenesisfe (Kramer, W. & Fritz, HJ. , Method Enzymol. , 
1987, 154, 350)t;:ctoT. Ba^iJ#-^:l'-6<^.Vv-m^^t-IE*tO:^Sia 

^i$i^fcDNA{c:^oV^T70%i^Jl±-e*)5r^:/5S^f *U<. *b<ti80% 

il<K^=-^?W:/ni/^^BLASTnc^i-J:oT^^-rsri:/5S 
10 X-#5o 'S^is. DNAOJ^Sia^J<^*;^c2i;?-{i, 51^^^«?*lf T^Pi/^i^BL 
AST(http : //blast, genome, ad. jp), FASTA (http : //f asta. 
genome, ad. jp/SIT/'FASTA. html) T'^^'ld J:oT^ ^ -fS-ir^^'e 

ia^lJ#-^:l~6(;i|S^<7):^Sia>?lJ/{»^'JC'5#DNA{*. -tn^'H. ffi^® 
15 f-5/;57n-^-r-fe:;<. -fel/ t'v-oKZ);^ 5t JBE ^ 7ilfe (HORYit ) s 

-^i^j||i5':/^-«i5'®7ate^ (HXT75te^) . ift e/3>^^5^i5' W^j?-® 30^ 
-e-T- (HSPSOitfe^) . ^:;ri/K^i/>-</^^^v^i5^ — if liie^=- (AHPl 

20 o^ — ^>-fiH4^W-r5DNA8>f>T-^LT^^#^nfc^)<7>T'fcSo Li/t^So-C. 

d tt P> <^ il ^ <^ ^ P ^ — ^ — S t4 ^ ^ -5 D N A S V ^ * ^ ;6 * S 7" P ^ ~ 
^— ni*^{v:tBPtt^^b. 2t:^a^-i?-f&ttSrWi-SDNAT'fooT'{>J: 
l/^o w(Dj;9/.eDNA{i^ iB?iJ#-^ : l'-6cOV>-m/iM-lE^OifeSga5?iJ(7) 
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N /.C ^ # -e ^ ^ y y y X -r S D N A 51 ^ i- 5 r i: ;6 s T' 1 6 „ 

/.^*3, — ^ — DNAfi. ^ ^ n^ — ^ — '|$ ^ W i-6 PS «9 

^c:*3V^-ct^'fp^#T (pH4. 0~pH8. 0)t3:*3V>T?L®!^^Tt-*3it6;^ 
10 rp^mi-*5V^-C^Sl$nfcmRNA;6^p3^#btL-5cDNAS:. ^»6t)PCRS^ 

x'^m^(Dmm.^mm-r?>%mmm^-^^^-^-xih^t\,^o::ithx^ 

la 4- -f- ^ ^ ^ i4 <Sr -r ^ i^y^ >5^ H ^ =1 - K -r S DN A S:^ ^ 6^ ^ -g- 
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--ifit-fei^ (CAT) . 13 -:ff9i!7hi^y—'^i&B^ (LacZ) . /Uv-^oi^— 

* P CR ife ^ ^ ffl V ^ T it e ^ <^ ^ ^ '^>'^^ S'J ^ i"^ - <^ I- "^'^ * 

I Rfe $ H D N A -e o T t> J: V ^ „ 
15 — DNA^-^ tfmm;tffl DNAtll^i^t>li#^-r 

-5o m^^muNAmmmn. #{cpg^b^jrv>-ey^7:^5K(DNA). li^^fy^ 

^(DNA)^^tJ'x!J:^7r — i^(DNA) . (DNA) . AX^ 

■fe^ (YAC. PAC. BAG. MAC^)^. MB ^ <Dm B 

-DNAc^m. wtVib<?)V^-rtL3i^<^^1t<^^^i5? — i:U-C(7)DNA^>l:{i;tS 
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v^-s, =1 — KDNAfi. cDNA(^;z^;itb-r. fe^$n-ct>!mR$tu/j:v^DNA 
5 ^ ^ S =1 — K i-S D N A ^ >^ n ^ — — D N A *f b 6^ 

10 (D^o^j^^mtvxi^. %m^m<Dm'^i^n. h-%m!SLyKmmm . d- 

^^m^rbTfi. 5l€<^LDH(Df&. -ft ^ fife 6<) fc6 fiJt ^ X 

%mM^£if(omm±^hl.<n:f3^ti:^(Dm^U.±i^^MX'M. J:t) 

5o /6-d^'5LDH^3-K-r'5DNAi:U-Cfi. iB3?iJ # : 7{c:|S*c ^tb^ 
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# A 43 J:t>V*i^c:{i# *P ^ttfcT^ ■e*>«93&-oLDHS 14 tTV^-5^ 
yy<i^U. ^XXJ^s m ^ (OLDHtT ^ / mm <D^ m ^J:< th7 

3 ~ KDN ASr^ ± ^ «s {CM iZ. fci^ <7) tB IrI M ife ;t ffl ODNAiE ^'J 5r 
-fii^SCiidST^^So r(Dj;9?'^DNA^<i:^6ri:lc:j;«9. ^^^fe^<^BFfM 
(D|H5'fi£t--tL^(^DNA<7?iffl.^iA^<Srjg^i-5ftb, . M M O iHH ^ 

10 ^m^icmf^-t^^tt^x^^?>o *ai^mmxL^DNAia>?ij(i. ^B^^fe^jc 

*5 V N T :2|s: D N A iSr ^ A b ct 5 -r 5 ^ — y y h ^ {4 S V ^ afi 1^ (7) D N 

Aga?ij<»:tB i^^'.eDNAia^ijT'fcSo i^m^;tffl DNASB^iJ — oco^J^ 
— 5/ h a ^ ^ fc -5 V ^ {:i ^ O i£ ii^ ^'i: < ^ 1 1 ® 0f I - *i P "e *> -5 1 <^ IB 3?|J 

2(5: n ^ — ^5^ — DN A^ — K D N A^ ig ,1^ -r.S r <!: $f ^ b V ^ » 

DNA« |g 2^ « . ?i ± ^ ft: Ji t-+a 1^ m XI 9 ^ 3fc ^ ^ t-* 

20 DNA^#Ai-6:^'^-Cfoo-C, ^ /itS 1^ DNA^S ^-TSr 
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^tj^n — KDNA^#1^3itf-.i:t>T'tSo C9i-SCL<!:T'. ^ #. ± <Z) ^ 
5 o^_-^-DNA3i52|s:5|€$iJ^-r'<#F^^tt=''-KDNA(c:#^X. 2|c^n^ 
_^_DKfA{C<J;oT^5l5ti=i — KDNA?:^J^^$-fr5r<b>65-e^5o ^(^M 
2|s:5|5|il^;iS^tt^t^nS'<#F^^Ett='-KDNA(0^m^«l-iti-6- 
:$::7'o^ — ^?--DNA*S2^c5^5&«J{Cl#:|5E-r5^fe^*:JlOgC^^^c:*5V^T. 
n ^ " — D N A { C J: o T ^ 5fe 'ti <^ — K D N A © ^ m ^ '14 b $ -fr 6 

^ ;t ffl D N A U -C M ^ S ^ t T' r O cfc 9 ^ ^ ^ ^ -t m ^ iZ. ^ ^ W 

fj:t<Dmm^is\,^X^ W^m^Ml^M-^-rS^^^-^i^K^^-Ki-^DNA 

iSia^32i^t-<tt). fcVH:f:/®?fltt]^®^^^05im?:«J^Jb^5l5DNAt::<to 
25 t:iJ:oT. :^1^^3-KDNA<D|§m«^^®^#=&TlC*3V^TBm365^'l4 
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— Ji ^ 5l5 3 — KDNAC^M 3^ it ^ tuSo 

^ ) . 5 V ^ f 1 ^ b I ;i ^ f*: -t <^ ^ * ^ ^ <^ -b Sis ^ ^ t>V X « T M IR'J ^ 

- y 5/ K t -r -5 DN Afll H -r 5„ 

- {;i J; o -C 5l5 ^® $ -5 -< ^ It it a ^ # X. -C f L ^ flJi tK ^ ^ ^ ?S 
14 -r -5^ W-^tJ'IC S:=i — K-r -SDNASr^ A i-^tS in *a ^ x-ffi DNA« 

^^^#,^*:Jb<D2|5:DNA^n^ — iJ' — ^C|^l5E$|5ffit-*3V^-C2(cDN 
A 7" a ^ - ^ - 1 c j; o T 5^ $|J ^iiP $ tL 5 # « it it e 1 C # ;t T f L ^ m 
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fiPDC 1) 1» it it e ^ ^ J:^ tvutr i/flJi ^ ^ ^ it ^ ^ 
h<DtVX^W-r^:it7!)^Xt^o PDCl'T'n^ — i? — DNAirbTfi, ia3?>J 

mmamm. x^.Hm.&TjyjLnmx^nrcmm:d^hts:?>DNA^m 

15 ^ ^U-i^al^mmTb^^^-f'^^MB'T-Xh^ mm 2003- 164295^) o 

ti:^±m'^i^<D3^. m'0(Dm.^^7f>^?^^^^x^(Dmm^mmir^mm 
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K» a ^ ^ ffl i-^- <b Tl^-C't 6o 

^^^USti. Eshrichia coli. Bacillus subtilis if <7) ^ ® , -^^ 5/ :<7 n ^ 
-Y-feX --feUbT v'^^ v'yi^5/:!&n-v-<-fe:;^«7Hi^^ (Saccharomyces pombe) 

f^i£(D'^ytix^^^'t:::^m,Wn . t°:3rT • ^^^hy (Pichia pastoris) if 

sf9, si2im(Dm^mm.cosmm. 

1^i/;{7n-7^-lr;^JSi$r^&fci:-r'5^«:-efe5„ J: 9 :ir flc 6<j . 1^5^;<;o^-r 
-fe ^ • iru ^> 311 F O 2 2 6 0 ^ P Y P H ^ ^ T' # ^ o 
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d>e>DNA<^IlMb. mA^ilL<\^^^^^^'^ — i^^^PCR^n\'^. PGR 

. m^m<om^^^xh^^-:^r=^-'^—r>'NA-^=i—vuNAmi)^Pik^i$- 
?i ^ ^ ^2(2 -rs ta 1^ m ^ ;t t-i 9 # e>tL-5?^ K ^ «c (7)0 v^ 

15 Ts :*:>^P^ — ^S' — DNA{;i>Pj-UT^tg6^ {-^-^^n/c^i — KDNA^Mx. 

?>mmxi:>?>o i!)^if)^^i^Mmmi^K^tnt. mm^^^ri^i3\,^x^:f^ 

^ — ^ — DNAt;i<t»9 = — KDNA<D^^;6S^i4{b$ix5fc:fe. ^m^#?5E 
25 !^Jt^^<^^«3^ — iC^x.T^z^T'n^ — iS' — DNAir^DNAld 
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O li 5it ^ 1^ « ^ { J i- ^ ^ «] *J L T ?L ^ i!i -r S ;i i Ji^ -e # S o 
li m 14 ^ 4^ $ i^-C V >So 

Cl n ^ - ^ - J: (9 « ^ 6*1 ( c W a ®f <^ ^ ^ ^ ^ ^ <^ IS 3^ ^5 ^ ^ 
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S v>{i:*: 5fe W ^ ^ ^fe M * J;«9 ^ ^ ^ M a ^it $ii:S<t9^c^?F0 S ^ m 

w <D J; 9 'tf D N A <*: ^ /55 ^ t w iiS V ^ :i <i: <^ ^ I c J: S t f :i m X. /.C V ^ V > ^ m fi& 

15 a^ — iS'-DNA^^fe^^^iJ-^JV^T^Jffi DN AlC^ ^ 6<] b 

3 — K D N A O ^ ^ ^ ?S 14 < b -r 6 i i: T' 3 — K D N A (7) ^ ^ ;0 ^ o ^ ffll <^ ® 

KDNA;OSfL tK ^ ^ ^ J:9 {-^ It ®? ^ ^ M i£ -r 5^ ^ S 14 
^#i-'5i5'i^^-?^@^='~K-rSt>(Oi:bfc#'^t;i{*. 2|s::;^n^— ^'-DNA 

^fc. :n-KDNAi:bT?L®?flJi.7K^^I^?S14^^i-S^>'^-^°i5'@^='-K 
25 -rSDNASrffi v^/c:^'g•^-^3V^T. ^icT'ci^— ^ — DNAt = — KDNA^Sr^ 
£^fe#:<^PDCljt^^t-^Abm^-r6w<ht^<t<9. ±|Bbyh^mt- 
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A^^-g-^-tir-C^fei^tf tr#A-r-5<^i:iibfc«9. ?L®?^M»<^ii:^^@ 

m-r^^tt^x^i>{i!L.^^^'^—-^-^2nm^j^ALm.^^t>^x^mir 

n ^ — — D N A O 5 2 a ^ ± <^ >^ 13 ^ — ^ — D N A <7) ^ ^' { - f L 

^ ^ tK ^ ^ ^ 14 ^ ^ S V ^ ^ i!' K ^ =1 - K -r S D N A >^ -g- ^ -fr T 

15 (C3-KDNAi^|g'g'$-a:fc:ite^^^A^>T-<i:. TDH2^i:i^-^-(^)T 
{ C =t - K D N A ^ ?S ^ it it e # A Sfr >Tr <!: ^ ^ tci # A -r -5 C ^ T' . 

<7)|§ m <i:;iiS p - IT ^ T'*l ^-g- tLTIg m ® Is Ife 

20 Sr^Sr^^iS-x^tSo _hf5-7'o^-^ — {cpfi^^n-r. 'B»J;t{^PDCl 

:/ p ^ — — ^ O m ^ ni ^ — ^ - i: M ^ 6 w i: T' # 5 o 

± (C:*: 5l5 6^ {CF^ It -t-S:7^D^ — (2|5::7'a^ — ^ — DNA^PDCl:/n^ 
-i? -) ^ffl V NTIL ^ m tK ^ ^ m 14 W-^iJ'® ^=3 - K-f-SDN 

25 A<^|g^^filt4'(ki-Sr.i:f-'«t«9. ^^Srj@x.fc?Lm^M»01i:^36S#^ 
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10 ^m.m:(Dm±li^^-^VX\,^^tn^htl. -^tc. — ^ — DNAIcio 
- — T' S r ,t W U T V ^ -5 <i: # ^ 6 o 

mm^i^^tE^^?>z.tX'. mm^t^y<^n(o±m^iS:m-r^:iti>X'^^o 
5^-^. ^=^-KDNAc7)^m^5i£it$n-cwm^j65^M$tLixf^. -^eK 

m^mizm-^i-^i^:y^<^W^=^'-V-r^ii(OX^^xh. mmmii:::^^:^^ 
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itm^xh^o %^^i:if(D^mm(D^mi^hti^xi-i^ •^■^mi^Jt^cxmrn 

m^ffo:Lthx^^o ±mm^^m:m<7)m^<^^^^ti.xnibtitim 
. ^m^i^^mm-t^mmti.xi-t^ u.^<^^^Mit-^mti:^mm. mm 
m.mmm.m^^^m\^. mmmmi^(Dmm^^m^i^no^t-d^x^^ 
mmx^tn-£. j^mmm. ^!^mm<D\^^Ttih^mir^^t7!)^x^^o ^ 

^ ^ 1j b < ^ m ^ <^ T ^ A :^ ^ O flil <^ ^ ^ -f b #9 <^ 

15 fife. ^>^h^^. ^^=^^. =1 — ^;^7^-f'-:/y:* — ^^^^ v^sr ,?:;4S-e#?>o ^ 

20 -e6~24^ratT9o i§tl««rfl4'. pHfi2. 0~6. OlCi5g:i^-rs:ii:^5$f ^ 
<if (T^fei ^ «^ S Sri^ ilfe {c^iP i-S^i:;as-e#So 
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R-(j^<omm<^i>cM\.x=^:^y'^i-itm^n^:Lticx'o. ^m<D%mmM 
'r?>mwtxnfj:<. ^mmcomw^mMv^i^^'^wimxm^commxmm 

( ^ » 6«J P C R j£ { c J: -5 ^ □ ^ — ^ — O |g ^i? tif ) 
fL^^^tgSr'bommx.^^^LT. #IIB 2003 -259878-^ (# 
15 M2002-65879-^)T'i^^Lfcam;t^«^ffl V^. f fD^#T(pH4. 

o~pH8. o)x%mmm^n\^\ ^mmi^^emm^^t. 3ommm<Dmi^ 

SrfillglL. rttJ;9RNASrSiiibfco RNA<7)|iS {ClfiRNeasy Mini^5/ 

20 fco -^^L^cStrlBmmjt^ftfi. ^^IFO2260«c (ttffllfeAlifT 

W ^ E»f S ^ ^ ) O h y -7° h :7 T > fife ^ tl tSfe ^ 1 0 m 1 Y P D Jtil T 3 0 T' 

*j-^ii.5a»ST'^«^tTV>, *®*3j;D«TE^<5/:7r-(c:J:Si5fej^$rtf 
oV>-C% 0. 5mlTEy<y7T — tO. 5mMi^ @? U ASr*0 XL. 30'CT'M^ 
i^^^^Tofc^ {C, # a!i-SpBTrp-PDCl -LDHKCB-<iJ'^ — $r$lj PS 
25 ^I^ApaI:fciTJ?SacI(l/^-rHt>^Miti!i)T'«I:SLT^jDL. ^i=btL^c=i 

v2=^-^hvzfh7T>'m^mmi^xmmvx^^i^7!)mmx^itmm^ 
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^ — S Y B R U ~ >' I ( ci • y ^ T / ^ X .y iJ^ a i!i ) M ^ -fr ^ . 
#it^^K»f >T-a4fM. 20fM. lOOfM^m^lC-fei/hb. r.tb<Sr3:/ 

ho—/i^tvxmm.M(Dmi'^^n^tio 
^tj-x28mm<om^^^^izo^^xM^^n^fco -^(D^X'mim-&o 

15 

5'- CGT CGC CTT CAC TGG TTT AG -3*(ia^J##:l 
0) 

5'- CAA AAA GGC CAA AGC ACC AG - 3 ' (gfi ^ij # : 
20 11) 

5'- CAA GGT AAG TTG ACC GGT ATG -3' (ga3?"J#^ : 
12) 

5'- GAT GGA AGA GTT AGA GTC ACC C -3'(ia^iJ# 
25 ■^:13) 
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5'- TCA TGG GCT GTT TGG TCT TC -3' (ga?lj##:l 
4) 

5'- AGO GTC GTA GTT GGC AGO TC -3' (iB?lJ#-^: 
15) 

5 =HSP30mB^<Dmmmmm-^y4^—= Tmffi;57°C 

5*- AAT TGC AGT GAG CCG TGA TG -3' (gSa?lJ#^: 
. 16) 

5'- TGG ACA GCT TGC TCT GCT TC -3' 
7) 

10 =AHPim^^<Dmm.mmmy7^-^—= Tmiii;6o'c 

5'- AAC CAA GCG TGG GCT AAG AG -3' (ga^lj#-^: 
18) 

5'- GGT TTC GTT GGC AGC GTA AG -3' (ga^lj#-^: 
19) 

15 =MRHim^^<D^^mmmy^-(-^—= Tmfit;57*C 

5'- GCT GCG TGT GTT CAC TGC AC -3' (iB^i#-^: 
20) 

5*- TGG CTG CAA AAC GTT ACC AC -3' (ga^iJ#-§-: 
21) 

20 =PDCllAB^(D^m.mmmz^^4-^—=Tmm:;60°C 

5'- CAA CGA ATT GAA C.G.C TGC TTA C -3' (IfiJIJ 
#-i-:22) 

5'- ATT CAA CGG CTT CCT TAA CTT CTG -3* (Ifi 
?lJ#€-:23) 

25 =TDH3m^^(Dm^mm.my9^-^—= Tmfii;57t: 

5'- GTT TTC AAG GAA TTA GAG ACT GC -3' (lEJiJ 
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#-^:24) 

5'- CAA CAG TCT TTT GAG TAG GAG TC -3' (ifia^iJ 
#-^:25) 

— i? — . HXT75tfeT-^a^ — ^— ^ HSP30jt^^:7'ci^ — ^ — . AHPl 

V ^ T . ^ # 6<3 1- ^ m $ n S 7° a ^ — — t ^ J: o T ^ ^ ;5 s ?S ^ b ^ X V ^ >5 C 
15 m^M2 

20 AHPljte^^ci^-i5'-> MRHl5t^^^i='^-^-)<Sr31t>\ 

■C, i^fSm^^D^ — ^ — i:b-C^e>tb6PDClit^^yt3^ — TDH3 
Ji ^ P ^- iJ' — ^ ^1= b feo 

25 (^±a^feA•^^^^F^m^-^^^nTv^50*fe)<^)y/-^DNA^^Mi:-r 
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)t;0^f+Urtro spec 3000 (Amersham Pharmacia Biotech%hM) 

5 PCRSJ^:t;ifilii|>S®^m^U-C. lii|isKfr jtt^iE?SH±365iii v^.^$n5KOD 
plus DNA polymerase # 4± M ) ffl U^Co H ^ S I 

FO2260t*oyyADNA 50ng. ^^-T"^ — DNA SOpmol X 2. lOfi^ 
Si^KOD^mSf£:ffi^^2/>'T— 5MK25mM MgS04 2 1. 2mM 
dNTPmlx SmUKOD plus DNA polymerase l.O^n-^^'b^ 
10 ;!]P;tfc'^tf -C50m1<^^/J&^?^^. PCRliiiBigSGene Amp PGR 

system 9700(PE Applied BiosystemsthM) {:iJ;oTDNAJt ifrs L 
/Co PCRiii|'IilgcC)^/^;;^{4=(*> 96^ 25><^ift^a^=rTofc^ . 96*0 
T*30#. 53'C-e30#. 72*CT'60^^'^^?)3o(^fi^^{k^li^-fiJ^>'^i:b. w 
i^^25-^^>t'^^^/^^l95gL. :a^{C4'Ctbfc„ :*:^^£:KJ|sf 5 m lSrl% TEE 
15 T^ti — ^^jV{0. 5 g/'ml<D^5^v^^A:/i3-v-rK'g-W) fC-Cm^^Kl 
:*:y/l'^254nmO^:?^^R^tt aiXtt]^) J;oXDNA(7)^^ 

20 =HOR7it^^7'n^ — tii|iSffl:^7^-^— = 

HOR7P-U (35mer.Tm<it 7 2. 6t: . * jlS (CSU Pg ^ NotI1^-^' 

5'- ATA TAT GCG GCC GCT CGC AGC CAC GGG 
TCA AGO CG -3* (iE^iJ#-i- :26) 
25 HOR7P-D (41mer. Tiixitt 53 . 7''C. 5^ SiS {C$iJ Pfi ^ ^ Speli^-fhSr 
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5'- ATA TAT ACT AGT TTT TAT TAT TAG TCT T 
TT TTT TTT TTG AC -3' (ia?lj# : 27) 

5 TDH2P-U (39mer.Tm{t 67. it:. T^d^t^^J PS^^NotI1^^^^ 

5'- ATA TAT GCG GCC GCT TGA CGG GTA TTC 
TGA GCA TCT TAC - 3 ' (IH^J # : 28) 

TDH2P-D (38mer.Tmffi 56 . 5°C . mt^i^Ummm Spel^^h^ 
10 HM) 

5'- TAT ATA CTA GTT TGT TTT GTT TGT TTG T 

GT GAT GAA TT - 3 ' (SE^lJ # : 29) 

= H X T 7 it ^ ^ ^ — — it Its ^ 7 ^ — = 
15 HXT7P-U (33mer.Tmffi 68 . 4*0 . PS ^ ^ NotIi^-^' 

5'- ATA TAT GCG GCC GCC CTG CTA AAC ACG 

CCC TAC -3' (g2^iJ#-^ :30) 

HXT7P-D (40mer. Tmiii 52. S^C. 5|5 ^ {;i^J PS ^ ^ SpeI1^>('^S: 
20 #*P) 

5'- ATA TAT ACT AGT TTT TGA TTA AAA TTA 
AAA AAA CTT TTT G - 3' (iH?iJ# : 31) 



= HSP30a^^>^o^ — ^-tii|iSffi^^-r^— = 
25 HSP30P-U (34mer. Tmfit 64. S^C . 5^ JIS tCl^J PS ^ ^ NotH^-T h 
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5'- ATA TAT GCG GCC OCT GAA TAG GTC CTG 
TCA ATT C -3' (ga^ij#-^ :32) 

HSP30P-D (36mer. Tm^it 54. OT: . 5fe siS IC^J PS ^ ^ Spelif-ChSr 

5 5*- ATA TAT ACT AGT TGA AAT TTG TTG TTT 

TTA GTA ATC - 3 ' (IB # ^ : 33) 

= AHPijt ^ ^ ^ci^— i?— li ilg ffl = 

AHPIP-U (35mer.Tmffi 65. 5°C. f^^J PSS^^Notli^-rh^ 

10 ^^;)!jp) 

5'— ata tat gcg gcc gca tcc gaa ttc aat 

GTA GCA CC -3' (ifi^ij#-i- :34) 

AHPIP-D (37mer. Tmiit 58. S'C. ?^S^{C^J pg^^SpeIi^-rh^ 

15 5'- ATA TAT ACT AGT GTT TTG TTG TGG TTA 

TTG GTA GTA C - 3 ' (i£ ^IJ # : 35) 

= M R H 1 il ^ ^=- :/ n ^ — — Jt itil ffi ^ — = 
MRHIP-U (47mer. Tmiit 71. l^C. ^fejiStC^J Pg^mNotI1^'^' 

20 nM) 

5'— AGC TAG CTA GCG GCC GCG ATG GAA GAT 
GCA ACT TGC AAA TGT AGT CC - 3' (iB^lJ# "i" : 36) 
MRHIP-D (47mer. Tmli 64. I'C. {C^J PSSim SpeIi^>r^S^ 

Hl3\i) 

25 5'— AGC TAG CTA CTA GTG TTA TTT TTC TTC 

TTT GTT CTG TGG GTT AAA GG - 3 ' (ga9ij# # : 37) 



wo 2005/045024 



32 



PCT/JP2004/016799 



TDH3P-U (42mer. Tm^ii 69 . 5*t: . 5fe *S t^ffi<J PS ^ ^ Notli^^T hSr 

5 5'- AGC TAG CTA GCG GCC GOG TTG AAT GTT 

AGO GTC AAC AAC AAG - 3 ' (SB ^IJ # : 38) 
. TDH3P-D (47mer. TmiiS 6 2. S^C. (^l^J ^ Speli^-fh^ 
#*D) 

5'— AGC TAG CTA CTA GTT TGT TTG TTT ATG 
10 TGT GTT TAT TCG AAA CTA AG - 3 ' (SS # : 39) 

= PDCliHE^^^n^ — iS' — iiijiiffl^^'f^— (^^^hn — /u) = 
PDCIP-U (42mer. Tmfit 6 7 . It: . t^^J PS ^ ^ Notl-y--!- 

M*n) 

15 5*- AGC TAG CTA GCG GCC GCG TTG AAT GTT 

AGC GTC AAC AAC AAG -3' (gH^lJ#^ :40) 
PDCIP-D (37mer. Trnfift 56 . 4t: . ^ (d^J PS ^ ^ Speli^^h^ 

5'— TAT ATA CTA GTT TGA TTG ATT TGA CTG 
20 TGT TAT TTT G - 3 * (BB i?lJ # : 4 1 ) 

IR#L^cPCR^>T-^. pBluescriptll SK + -<^^— ttSi ) 

^mi^mcxnofco u Ps^mNotI*3cttJ«speI(v^m'b^;^ 

p^ — ^ — 8lr>T-^T4 DNA LigaseJJlJloTjSj^LfCo T4 DNA Liga 
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seK^C?^-^i^ LigaFast Rapid DNA Ligation (7'op<;«/1±ili ) 
^ # M 1^5 o N - C tje o „ 

M g/ml^-^ WbfcLB7°l/-hTT'='Cx^ — ig^;S:ff V^, ^il^^D — — 

— DNASrffl l/^-C=n =— PCR-C-?jl^-r5wt{-J:«9. ^tL^ix<7)^D^ — ^ 

10 i|^(7) — j$^f^<^f¥JNB/.C-^—^T/K*, Molecular Cloning —A 

Laboratory Manual second edition~ (Maniatis et al., Cold Spring 
Harbor Laboratory press. 1 989) {Cltt^ o^o 

IIMU^ r.tt^GFX DNA Purification kit (Amersham Pharmacia 
15 Biotech |±M){-T;i?7Ami;iLfCo 5>3t>tSf+Ultro spec 300 

0(Amersham Pharmacia Biotechtt ) (CTDNAlS ^ $rji|iJ ^ D 
NA^^SiB^J^^S'h BigDye Terminator Cycle Sequencing Ready Reac 
tion Kit (PE Applied Biosystems 1±$li ) .{Cltt^ o TiX— 
iSrtTofCo K/^?f*5|S|'S:*l:SSa^li^l?*lf i^mABI PRISM 310 Genetic 
20 Analyzer (PE Applied Biosystems ^t®i) iCiTi/hL. 6a^(D^n^ — 

<D -v^^ * T /V {d tie o fco ia ^ij «f ^ iJi j; o -c ^ ^ Lfc DN AiB n ^ la # 
25 llJfe^sja 
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mtci,cm^\^tc:L<Dpik^wmAm^^^-^'tn't'ti. pbtrp-hor 

7P-LDH^^;5' — , pBTRP-TDH2P-LDH^^^— . pBTRP-HXT 
7P-LDH^i^^— . pBTRP-HSPSOP-LDH^tJ';^ — . pBTRP-AH 
PlP-LDH^i^^ — s pBTRP-MRHlP-LDH^i^^ — ^iS f^ttfCo t. 

DC 1 a ^ ^ ^ — ^ — T -CL - LDH it ^ 56^^ m -ST T^e-^jJ'i? — l;io 
V^-Ct)«iib, Ci^SrpBTRP-TDH3P-LDH^^5':^ — . pBTRP-PDC 

i:U(Dm"m^m2R-am 3i:im^\^^xm.mi-=5^> .^^^'-mm(o^mi-i. 

-^&:}fj:UNA-^^^t2—=:.:^^mi^^^X^ ::?'U'-<^t$'— pBTRP-LD 
15 H<D«^?rtToyho ^|§0J#b>65|!E{Ct«^L/cpBTrp-PDCl-LDHK 
CB^^'^— (it#M 2003-25 9878-^iiJj^lC|E*t) ^^J PS^^Apal. Ps 
tm a LT# ^tlfc^ >H- Sr. 1^ It <^^J ISffi^ m -C«L S b^SipBluescriptll 
SK + -<^^- (m#l*1±M) Ab. pBTRP-PDClD-^iS'^-^S 
iiLfCo m^^X^^^^ — i^. PCRiii|'St:i<toTSl#b.-wtl.^^JPS^^S 
20 acl. NotlMaUySiTRXlKfrJt (700bp) . PCRli til J:oT^# b. Ctt 
$:$|J PS^^Spel, BamHlMmbfcLDHKCBKfr>lT- (2000bp) ^jllM Jfc 
igb. pBTRP-LDH^fll^bfCo 
;:f*5. pBTrp-PDClP-LDHKCB^^tJ' — tt. <0:^ mxm$^i^ 

tch(DXh^o -rtni^h. mi^Mm±^xh^'>i^^^(D^>^y<i!7MXh^ 

25 L-%wtfisi7Kmmm^. mmD-y:iJ^-^^'^^''^^^'^>^mi^is\,^x^m 
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i^v^y— X7*|i^c^PCR^@^:7'nh=J— /V^ 1997. ^iitt. p95-100)^ 

'^^L:rcLDHKCBiE^iJ^ffl V>T. ^ © ^ f*: A M -<i^^-pBTRP- 
. PDCl-LDHKCB^«||Uyh(ID2;fei ±#fiS)o 'JciS. LDHKCBIE^IJ^ 
EcoRItCl-C^^^iSL. EcoRI{CT^^^cQiSLfcpCR2. ITOP 

OVector(Invitrogen) {c:^ t^J;«9iS ^ pBTOPO - LDHKCB-<^ 
10 ^ — i:$5^Lfco 

1. pBTrp-PDCl-LDHKCB«|g(7)fcie)(7)PDClP|lf>T-{i. -th>;/:*a-=? 
-r-fe;^--feH^iX3i YPH mi (Stratagene (D^ yM,DNA^mM ti^Xm M 

ufc PGR mm^i^xoxmm^rf^f:io •!^5'^^^-r■fe^•-fel^^^i^^ yph 

15 t5feC»/yADNA{i. ^VAU^^.-yhX'foS Fast DNA Kit (Bio 101 tt) 5: 

^fhUltro spec 3000 (Amersham Pharmacia Biotech1±) {ClTS'J 
^Ufco PGR S^tdfi. iiilii^m.^U-C. JtfliIKff>T-c>iEmi4;i^«i/^<^^n 
-5 Pyrobest DNA Polymerase (^?@ it) ^^ffl b^Co 

20 _b|S#&^-T^S^iLycli^^y;^&cr^^-fe:^•■fel^fc'i^^YPHt5|c<^)>^l^yADN 
A50ng/i^:/^yV. — DNA50pmol/i^>'>^/^. tJ^Pyrobest 

DNApolymeraseO. 2^=^^yhX'*f-^^y^^^^UX50ul<DRSt-Wii^m 
mi^tCo S.ft^^m%:.PCRmmmm: Gene Amp PCRsystem 9700 
(PE AppliedBiosystems^±) {Cj;oTDNAliitiSS:tTofCo PCRi^mW: 

25 ff<DK/^;:^#«. 96'CT'2^<Df|ftMi®^=fTofc#. 96'CT'30^i?<!:. SS^C 
X30^t, 72'CX60^t<D3<:>(OU^^iti:l-^^^/i^tl.. rttS:251^^ 
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O^T'y-Y-^ — <^DNASE ^IJ T coil 'P'efcofcio 
5 -PDCIP-LDH-UOlmer, Tmflt58. 3*C) 5fe jk^ {C^J PS ^ ^ BamH 1 
1^^h^#:']D : ATA TAT GGA TCC GCG TTT ATT TAG CTA 
. TCT C(iB^U#-^ :44) 
•PDC1P-LDH-D(31mer> Tm1lt54. 4*0 ^l^iSSfC^J PS^^EcoRIi^ 
^h^HM :ATA TAT GAA TTC TTT GAT TGA TTT GAG T 
10 GT G(iB^iJ#-§- :45) 

2. ite^Kff>tT*fc5PDC15te^(7):7'n^ — ^5'-8ff>i- (PDCIP)971bp 
t. PDCliteT-T»S^i|KiT>T- (PDClD)518bp(i. iiBOJ;^}-. i^^/ 

•PDC1D-LDH-U(34mer. TmlgSS. SX:) M^jffi {-^J PS^^XhoI1^- 
-^'^Sr# AP : ATA TAT CTC GAG GCC AGO TAA CTT CTT G 
GTCGAG (ia^iJ#-^ :46) 

•PDCID-LDH-D (aimer. Tm^i£54. 4*C) 5^C{;i^J PS^^ ApaI1^ 
20 -rh<Sr#AD :ATA TAT GAA TTC TTT GAT TGA TTT GAG T 
GT G(Sfi^iJ#^ :47) 

3. _hfHS/t?{CTSl#bfcPDClP^TJ«PDClD^jlfe^iii|ii^JtS:^ 

BamHI/EcoRm t^PDClD±i Kff ^ PS ^ ^ Xhol/Apal 
25 {CT^JPfi^^R^&^tStr^Tofc. iJATt-ffl v>fc^mmtt-r-<-CS 
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jS^'f^C^S^^'^^^^^T'/l'fiMolecularCloning A Laboratory 
Manual second edition (Maniatis et al. , Cold Spring Harbor 
Laboratorypress. 1 989) {Ctxg ofCo ^'J PS ^ ^ BamHI/EcoRK^ S 
m^±)&X/^])>^itm0AlksiUne Phosphatase (BAP , S?S3ttt) 
5 iSriBgbfepBluescriptll SK + ^^^— iMP^^^t) iz.^ ±t&PCRWii:iX 
±i*SL^J PS^^^^mSrJt bfcPDClP^^>lt^T4DNA Ligase^ Z^;; J; 
. oTjl^^i^fCo T4 DNA LigaseS^S^ t^f^x LigaFast Rapid DNA 
LigationSystem(:7'i3p<;^t±)Srffl |^ ^ M OT'nha— o 

10 4. J5fc{^Ligation^/^:^^Tofc^?^S:ffl V>T. ^^'fT^Vh^ IS S 

:/l^^^yi/100iu g/ml^-^^bfcLBlT'W' — h{c:^V^T— efei^^LfCo 
Lfc^nrz— {c:o#, — bKff>T'<^>^7'r-^ — DNASrffl V^fc^n^i— PC 

5. OV^-C. $fe{C^||$tLfcpBTOPO-LDHKCB^;{^^ — ^^JIS^^Ec 
oRmUS t>*5^iS{^tf|i^^T4DNA polymerase^jQ; Si-^r i:-e# ^tb 
5LDHKCBit^^=-8»f>T-^. |5]D<^JPS^^EcoRma. 
20 T4DNA polymer ase^3g^fTofcpBPDClP'<^^' — 4' {C, _b5^Ei:l^ 
m(OmifX'-^-:^'^^ — =^:y^^n\^^s pBPDClP-LDHKCB^i^'iJ' — ^ 

JR. t)«7|5 Ifti ^ ^ T4DNApolymeras S •t"SC<!: ^tL-SLDH j1 
^OiSx *$SS<^ffti^^T4DNA polymerase*!!! S<^tfofcpBPDClP^ 



wo 2005/045024 PCT/JP2004/016799 

38 

^^—^K^ _bjzlii:l^1t<^^f^-ef-:/^c2— ^:/i/^^f pBPDC1p-l 

te. coll ^Yi.r>i\) .mtLn^miKmrn^mm^m^mm 

ft 0 : 11 (1999)^10^ 26 0 )„ 

Jfe bfcii If© PDC 1 D»f >t ^ ^-tir-CpBPDC 1 P - LDH'<:5^i5' — ^f^ $S 
bfCo {CpBPDClP-LDHII^i^^ — ^EcoRV^SLfctj(75ivl, pRS 

10 404^^:5'— (Stratagene|±) ^Aatll/SspI^S. T4DNApolymera 
se*n.SL-C#bttfcTrp-^ — ;!{7 — Blf>H-^jl^^-frT. pBTrp-PDCl-L 

8. pBPDClP-LDHKCB^^i? — ^Apal/EcoRUdT^J WtMM 

«!;3gb. — pBTrp-PDCl-LDH^^'^ — Sr. *lj PS^fg ApaI*5«tU« 
15 StuIT'^SLfcTrp^ — ;^-^-^tf»f>i- (31^11 b. if ifri $-^fc|^ >i- ^riS 
^-frX. S =^ hT'fcS^ ^ # A M pBTrp - PDC 1 - LDH 

y^U^^J'iS' — pBTRP-LDH<£r^JPfi^^NotI, Spel^Sb. CLtl^JCjblB 

m> ^tL^'njS*t$-arfc**^^i5^^-^f^^bfci„ ^iHli^^bfcpBTRP 
-HOR7P-LDH^:^^^ — . pBTRP-TDH2P - LDH-<^^ — . pBTRP 
-HXT7P-LDH^iJ';5' — , pBTRP-HSPSOP-LDH-^^'^ — . pBTR 
P-AHPIP-LDH^^^ — . pBTRP-MRHlP-LDH-<^i? — . ii^Xf- 
25 Jt®£=i^ht3-yvi:b-rf^i!ity5:pBTRP-TDH3P-LDH-<^^' — . pBT 
R p - P D c 1 P - L D H ^ ^ ^ — { c o V ^ T o ^ /j: .y |g| 4 ~ 1 n;i ^ 
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/i*3. ±fB(0— ^(^DNAjgj^K^&fi. LigaFast Rapid DNA 
Ligation (T'n^;^^!:^) ^ffl V^, f¥^fi{i-MO^ah=i-/KCti^oAc:„ ^ 
fc. Ligation RJt>mi^(D=i>^ii'T^^hmS^^(DmM^^i^i^. ±mBj 

jb\ ai>5'y-/vttm^3l. ^JPSffi^m«l!St?(7)— il^f^<^i¥*IB^j:-^:=^^T 

/I'Ji^ Molecular Cloning "A Laboratory Manual second edition" 
10 (Maniatis et al., Cold Spring Harbor Laboratory press. 1989)1^ 

mW)<DhD-:fh7r:^-^^mi:^m\^ti^^YPDmmmiOmUzx. 30X: 

X-M^i^MM (OD600nm = 0. 8)*-ei§^bfCo iixtClFrozen-EZ 
Yeast TransformationII=Sr5'h(ZYMO. RESEARCHtt^) ^ffl V>T 

^PvuimSU. a^^^ALfCo i^c^iS. :i.<2is:6^/i2» A-^iJ'iJ^ — pBT 
RP-HOR7P-LDH'<t5'^ — . pBTRP-TDH2P-LDH^:{^^ — . pBT 
RP — HXT7P — LDH^:^'^'-. pBTRP-HSP30P — LDH^^^' — x pB 
TRP — AHPlP-LDH^i^^^J' — . pBTRP — MRHIP — LDH^^^J' — . *3 
25 <ttJ«it|S5='>hn-/U^bTf^iSiLfcpBTRP-TDH3P-LDH^:J'^? — . p 
BTRP-PDClP-LDH^^;$'-<^8S^T*fcSo r tt b <7) ^ ife ^ ^ 
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10 

SlJfe 5 

( ^ ^ ^ t - J: S # CI ^ — — <D ^ iiE ) 

— — L T ^ P> tt <5 T D H 3 ^ n ^ — ^ — iSt U« P D C 1 >^ a ^ — — 

YPDf^^i#«&5mUC*t0L. SOt, 1 SOrpmT'— efe . Jg^tf ^^rtrV^. 
OD600nm=l. 2<Dh(D^^ tVtz^ CI <D5 <^ 2ml$r 1 0% ^"/l^^ 

-^'^'tYPD^^fKaOmU *3ctTJ«10%*i ^<^->3i^^-^WUfc'^~>'i^ 

)^ m <s: m 2 0 s. t>' m 2 1 -r „ 

25 ill20&tJ«ia2HC;^i-J:9{-. HOR7it^^:7'ci^ — ^ — , TDH2jt'e 
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D CI y o ^ - - ^ tJ« T D H 3 ci ^ — iS' - <i: Jt i{e b T 1^ ^ -5 V ^ 
±<Dm^^m^mmX'^ito *fc. HSP303l'e^>^n^«-^-, AHPl 

10 mm^'7})—'r^7sh 

ia # : 1 0~4 1 -g* ^ — 
iS^lJ#-^:42, 43 #^DNA 
ia^J#-^ :44~47'g'^^7'Y'^ — 
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1. aT<^(a)~(c)(^v^-rti;!5MiiEm<^:^sia?ij^wu mwtm^^ 

T -e <7) |g ffl ^ CI ^ — — 6 D N A „ 

v^oi :x h/ji ^ # T T-^^ y y ^-r x-f- 5 DN A„ 

( c) ia # -i- : 1 ~ 6 o V ^-m/i)^c:lB ic <^ ^ s sa 3?iJ *5 V >T 1 fes V ^ 2 

±0:^S;6SS^x #;!)0 , & tJ«/X A $ix:^cia ^ij ^-b^i SDN 

10 Ao 

a^ — — -efoSDNAo 

i/y-fe/PT/^7^tK3y>'@?flJ£7Kmffi^^2it^^ (TDH25t^^)> Wftv^ai^ 
(HXT731^^) . ^::d-UK^i^:/-</^;i-=5rVy — -^lite^ (AHPl 

— T-fc-SDNAo 

20 4. Wi|^®?^M<Z>fc*?)<^DNA(D|i^ffiT'*)5^ BfrlEl~3<^V^-f tt*^-l5 
$fe(^DNAo 

6. Bf)|5l~3<DV^-m7!IM^IB«fe<^DNA^-^tPiS^d=^m^X.fflDNA« 

25 7. H«il5DNA{c:«ltB6«){-^^^tb;'S:W<^®?^^{-Bi4--rs^w-«j5'«<Sr 
3-Ki-SDNA^iix.S. HfrfB6te:|Bm(^DNA^I|ifeo 
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5^ >'/-?i57 ® -C'fc S . HU IE 7 {;i|S m <^ DN A« ^ ife „ 

5 10. ^^\c^^—hi^^=ui — iy3>mm^mx.^m^m.^^i^n-r^nm 

11. mumni&.B^i-t^ f/i^tfv^iEi^m^mKPDCDitfe^^T-fcS. 
Hfl la 1 0 {;i|E ^ <^ DN A« II #1 „ 

12. ^7>^^K^i^^ — Xfi^^'f/^^^^iJ' — ■efc'S^ flfj ta6~ll<DV^-f tL*^ 

10 ISmODNAflllli^o 

13. ^|El~3(DV^-r^^*Mc:|e^ODNA^S:i!j^^^-r5ff^K^m^o 

-K-r -SDN A^^i;t -5 > MIE IStdfe^tZ)?^® Ik^^I^o 

15 =r-r-5^?Vx-?^®T-fc-5. HulEl4(:i|Eic<^Jf0«te^^^o 

16. Bu|^l'-30V^-r^^JaM:l|S^<^)DNAi:H^^I5W^^^ig{-M-^■t■S^5' 

14X « 1 5 {CIS ^ K ^ i*: o 

17. ffi^eX'fcSx gIl^l3~16(?5V^-r^^;^*^c|B^<^?^^®^^^o 

20 18. mt&l'^3<D\^^irM^i^^m(DD}^ARXJ^mDNAiZM\^Xmm&0K 

^^^^i^tlm.^^^mmmm\^^^■r^^:^y<^M^=^-v■r^DNA^ 
25 19. ntiis.:t-h\y^=^\^'-i^3ymm^m^?>mmmm^n. f /wtr>'®? 
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21. mmBMn^^y:f3^^^-^^Mi:^m-r^ii(Dx^h^. mjiai8~2oov> 

5 22. ^frfEl~3<^)V^-r^^>6^^^IS«^<^DNA<^^DNA(^T^^D{-^Hg6«){-^^ 

10 24. BU tE^t^fi^«:"Cfc9. HUl51~3<^V^-f tby5^l-IS*fe<^DNAi:BUia 

< ^t'b — 135 J:o T;^- — — Va^'l^ ^{i ;taS^ S it ^ ^ 
^K^$4^-CV^5^ SfilE22X«23t::|E^<^)^m:^i£o 

HfIIE25(^|S«(^:^feo 

27. HniEl~3(DV>-m;5Mvl|E*fe<DDNA,i:I^DNA(7)TjJ^i-^tfe6*J 

^ ^nfc^m ^ ^ M Bfl -r ^^5^ w^ij'® ^= — K-rsDNAtsr# -r a 

29. Hf)IBDNA^S^«:^#.<*:-b{Ci5i4^b, m^ODNA<D/>/j:<i:^5-$|$ 

25 8(C|E«J«^^M:^feo 

30. iiiT<^(a)~(c)OVN-riX75^i-^^<^:^»=^-i5' — ^tt^W-rSDN 
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( b ) Sa 3?|J # 1 ~ 6 (7> V ^ -rn IE «t (D ^ S Sa ^iJ b 6 D N A <i: ;^ h y >' 

V? 31 V h ^ # T -e ^ y y i?" X r s D N Ao 

( c ) IB 3?iJ # : 1 ~ 6 O V ^ -r tLd> (;i 15 «c <^ ±£ S BE Id *5 V ^ T 1 5 V Mi 2 Jei 
Ao 

31. tfjfa30tC|ait(?5DNA(D^;^£<i:'b— ^^^Sr-^^, ^n^ — — ffitt 
^W-rSDNAo 
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mi 



m 



1000 
100 

10 

1 

0. 1 
0. 01 



I 




//<?/?/ rDM2 HXT7 HSP30 AHP1 MRH1 PDC1 TDH3 



VTA 












□ 


^^M^^^l* (IF022604t) 
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1112 




pBluesciqitnSK+ 




PDCIP 



pBT^-FDCl-LDHKCB | LDHKCB 



TRPl 




PstI 



pBTRP^FDClD 

.ORi 4.97 Kb M stci 
TRPl 



Hod 



PDCID 



TRXl PGR fragment 
5891ip 




Spel 



GAPT 



PAI 



BsmHI 

/ 



PDCID 



TRPl 

LDH PGR fragment 
1519bp 
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MS 



pBTRP-FD CID LDH PGR fragment 

I Sp«IyBttnHI Ligatom 



T 




LDHKCB 



TRPl 



Hoa 



Sp«I 

/ 



v///////////^ 

HOR7 Promoter 
fragment SlObp 




HXT7 Promoter 
fragment 957bp 

HotI 

J 



AHPl Promoter 
fragment SOObp 

Hotl Spel 




PDCl Promoter 
fragment 855lip 



HotI 



TDH2 Promoter 
fragment 869bp 

Hoa Spel 

HSPJOPromoter 
fragment 94inyp 

Hoa Spel 

7 




MRHlFtomoter 
fingraent 9011ip 

Hoa Spel 

V 



TDH3 Promoter 
fragment SOObp 



HotI, Sp«I LigBtoin 




PDCID 



Promoter 



LDHKCB 



TDH3T 
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Pvull 




g|5 
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me 



pvun 




B«mHI 
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7/10 
|g|10 

Pvun 




BamHI 
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g|12 





TRX1 


H0R7 Promoter 


L-LDH ORF 


Termineter 


TRP1 Marl<er 


PDCITSS^ia |- 


— 


TRX1 


PDC1 Promoter 


PDCl ORF 






















13 















TRX1 


pDHfiPromfffr 


L-LDH ORF 


Termineter 


TRP1 Mariner 


PDCITSiEfil^ - 


— 


TRX1 


PDC1 Promoter 


PDCl ORF 


— 


















m 


114 














TRX1 




L-LDH ORF 


Termineter 


1 TRP1 Marker 


PDC1T3ttfii« 




TRX1 


PDCl Promoter 


PDCl ORF 




















E 


115 














TRX1 




■ 1 r\i 1 /\r^ r~ 

L-LDH ORF 


Termineter! TRP1 Marl<er 


PDC1T3S£«g« 


— 


TRX1 


PDCl Promoter 


PDCl ORF 




































TRX1 




L-LOH ORF 


Termineter 


TRP1 Marker 


PDC1T3il«« 






TRX1 


PDCl Promoter 


PDCl ORF 






















017 














TRX1 




L-LDH ORF 


Termineter] 


TRP1 Marker 


PDCITdStaiie 






TRX1 


PDCl Promoter 


PDCl ORF 















12118 





TRX1 


l^i; Prdiot^ 


L-LDH ORF 


Termineter 1 TRP1 Marker 


PDC1T3tt«i« 




TRX1 


PDCl Promoter 


PDCl ORF 
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019 



TRX1 




L-LDH ORF 


Termineter 


TRP1 Marker 


PDClTSilSia 


TRX1 


PDC1 Promoter 


PDC1 ORF 
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SEQUENCE LISTING 

<110> Toyota Central R&D Labs.. Inc. 
Toyota Jidosha Kabushiki Kaisha 

<120> Promotors effecting under exsisting organic acids 

<130> FNTCAOOIWO 

<150> JP2003-379076 
<151> 2003-11-07 

<160> 47 

<170> Patent In version 3. 1 

<210> 1 
<211> 810 
<212> DNA 

<213> Saccharomyces cerevisiae 
<400> 1 

ctcgctcgca gccacgggtc aacccgattg ggatcacccc actggggccc aagcctgata 60 

tccgacctcc atgaaatttt tttttttctt tcgattagca cgcacacaca tcacatagac 120 

tgcgtcataa aaatacacta cggaaaaacc ataaagagca aagcgatacc tacttggaag 180 

gaaaaggagc acgcttgtaa gggggatggg ggctaagaag tcattcactt tcttttccct 240 

tcgcggtccg gacccgggac ccctcctctc cccgcacgat ttcttccttt catatcttcc 300 

ttttattcct atcccgttga agcaaccgca ctatgactaa atggtgctgg acatctccat 360 

ggctgtgact tgtgtgtatc tcacagtggt aacggcaccg tggctcggaa acggttcctt 420 

cgtgacaatt ctagaacagg ggctacagtc Itgalaatag aataataagc gcatttttgc 480 

tagcgccgcc gcggcgcccg tttcccaata-gggaggcgca gtttatcggc ggagctctac 540 

ttcttcctat ttgggtaagc ccctttctgt tttcggccag tggttgctgc aggctgcgcc 600 

ggagaacata gtgataaggg atgtaacttt cgatgagaga attagcaagc ggaaaaaaac 660 

tatggctagc tgggagttgt ttttcaatca tataaaaggg agaaattgtt gctcactatg 720 

tgacagtttc tgggacgtct taacttttat tgcagaggac tatcaaatca tacagatatt 780 
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gtcaaaaaaa aaaaagacta ataataaaaa 810 

<210> 2 

<211> 869 

<212> DNA 

<213> Saccharomyces cerevisiae 

<400> 2 



cttgacgggt 


attctgagca 


tcttactcag 


tttcaagatc 


ttttaatgtc 


caaaaacatt 


60 


tgagccgatc 


taaatacttc 


tgtgt tttca 


ttaatttata 


aattgtactc 


tt ttaagaca 


120 


tggaaagtac 


caacatcggt 


tgaaacagtt 


tttcatttac 


atatggt tta 


ttggtttttc 


180 


cagtgaatga 


t tatttgtcg 


ttaccctttc 


gtaaaagt tc 


taacacgtt t 


ttaagtattg 


240 


tttagttgct 


ctttcgacat 


atatgattat 


ccctgcgcgg 


ctaaagttaa 


agatgcaaaa 


300 


aacgtaagac 


aactgaagtt 


aat ttacgtc 


aattaagttt 


tccagggtaa 


tgatgttttg 


360 


ggcttccact 


aattcaataa gtgtgtcatg 


aaatacgt tg 


tgaagagcat 


ccagaaataa 


420 


tgaaaagaaa 


caacgaaact 


gggtcggcct 


gttgtttctt 


ttctttacca 


cgtgatctgc 


480 


ggcatt taca 


ggaagtcgct 


cgtt ttgcgc 


agt tgt tgca 


acgcagctac 


ggctaacaaa 


540 


gcctagtgga 


actcgactga 


tgtgt taggg 


cctaaaactg 


gtggtgacag 


ctgaagtgaa 


600 


ctattcaatc 


caatcatgtc 


atggctgtca 


caaagacct t 


gcggaccgca 


cgtacgaaca 


660 


catacgtatg 


ctaatatgtg 


ttt tgatagt 


acccagtgat 


cgcagacctg 


caattttttt 


720 


gtaggtttgg 


aagaatatat 


aaaggttgca 


ctcat tcaag 


atagtttttt 


tcttgtgtgt 


780 


ctat teat tt 


tattattgtt 


tgtttaaatg 


t taaaaaaac 


caagaactta 


gtt tcaaatt 


840 


aaattcatca 


cacaaacaaa 


caaaacaaa 








869 



<2I0> 3 

<211> 957 

<212> DNA 

<213> Saccharomyces cerevisiae 



<400> 3 

gccctgctaa acacgcccta ctaaacactt caaaagcaac ttaaaatatt tttatctaat 



60 
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tatagctaaa acccaatgtg aaagacatat catactgtaa aagtgaaaaa gcagcaccgt 120 

tgaacgccgc aagagtgctc ccataacgct ttactagagg gctagatttt aatggcccct 180 

tcatggagaa gttatgagga caaatcccac tacagaaagc gcaacaaatt tttttttccg 240 

taacaacaaa catctcatct agtttctgcc ttaaacaaag ccgcagccag agccgttttt 300 

ccgccatatt tatccaggat tgttccatac ggctccgtca gaggctgcta cgggatgttt 360 

tttttttacc ccgtggaaat gaggggtatg caggaatttg tgcggggtag gaaatctttt 420 

ttttttttag gaggaacaac tggtggaaga atgcccacac ttctcagaaa tgcatgcagt 480 

ggcagcacgc taattcgaaa aaattctcca gaaaggcaac gcaaaatttt ttttccaggg 540 

aataaacttt ttatgaccca ctacttctcg taggaacaat ttcgggcccc tgcgtgttct 600 

tctgaggttc atcttttaca tttgcttctg ctggataatt ttcagaggca acaaggaaaa 660 

attagatggc aaaaagtcgt ctttcaagga aaaatcccca ccatctttcg agatcccctg 720 

taacttattg gcaactgaaa gaatgaaaag gaggaaaata caaaatatac tagaactgaa 780 

aaaaaaaaag tataaataga gacgatatat gccaatactt cacaatgttc gaatctattc 840 

ttcatttgca gctattgtaa aataataaaa catcaagaac aaacaagctc aacttgtctt 900 

ttctaagaac aaagaataaa cacaaaaaca aaaagttttt ttaattttaa tcaaaaa 957 

<210> 4 
<211> 940 
<212> DNA 

<213> Saccharomyces cerevisiae 
<400> 4 

cgctgaatac gtcctgtcaa ttcaaatata tcacgttgtg agcagcccta aagaagaaaa 60 

cctcaacagc agtattacta ttacaatcaa acaactttag tgccgcgtga taccgggggt 120 

tgaagtgggt gcattgagcc gtattcttct tccccgtaag aaagttgtgt atccttttta 180 

ctgcgttgta atagcttctg aaaacctaaa aaatgaacgc tatgtagctc atatccgttt 240 

tgcataagta agaataacta cttgtgcagg gtgccgaaag ggatggaaaa ccgctgcagc 300 

aacccttgtt acatacagtc ggatccatct gacttacttt ccttgcgtct ccctgcgcga 360 
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ttttgttggc cattttccag atcctctaga atttttcaag ggtcgagccg taggaggatt 
ctctcagaag gcaaaaacgc atcgaaagcg tgctttgtaa gaatatttgg tatggctaaa 
gtaagcaaag ccatatcccg atcccgatcc cgactcttat tccgatccct tccgccacat 
cctgcatgtt tattcgaata ccaaattagc tcatcttcgt tatttcatca tccctttctg 
ctatggcaag gacaagtttt tttctagcat ctcatcgaaa actttcctct ccctaattgg 
. ccaaagtttt catattcatc atcagttaga aagtataata tcaatccctt acctcattac 
aagttgtatc acactaaaaa aatcatatat aagtctgtga gagtcttcaa ttatttagcg 
taacacctat tcactttcta atcttgtttc ttgtttttac attctgcaat acaacacaac 
aacaaatatt aactcaatta ttattattta taattacaaa aacaaaacaa caagtttgag 
actttaatat cttttgatta ctaaaaacaa caaatttcaa 

<210> 5 
<211> 800 
<212> DNA 

<213> Saccharomyces cerevisiae 
<400> 5 

cgcatccgaa ttcaatgtag cacctgagat ctcaaatagc ttttggccaa tcctaatctt 

gaaaacttca tggtttggta aaagctcggg ggtagtttct aactcttttg tataaaccac 

gatctcgccc ttttggccag acatctgata tgagcgtgcg tgtgagtgac tttacacttg 

tctatccacg tcctgaagtt gttcgtgttc tttggatatt cgtgttcaag ctaataatga 

gcctttaagg taatacaatt tataaaccac caccttggcc tcgatctatt gcgcttatgt 

tgtctattag taatcaagaa aagaacccta aatcatcggc gtcccctgtg gggctctcgg 

aaaaaccggt cctgacgtca ctgaaaagat ttcggcacat ggtcatggga ccagagaaaa 

attaatccga catgtggaat atttccttcc gttaaggtag tgagcgcgga ttttttctga 

tttgtaatta tacggggagc tctggccaaa aaggtcagta tttggtgatg aagttgaata 

tcatcttttg attttcttct gtatcattct ttttcttttt ccacacccct tccggacggt 

attcacatat tgttgagagg ttaaatgaaa aataaagggg tggaaaatta aggacgagat 
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gtaagggaaa agcataaacg aaacattata taaaggagca caatttcctc tcccttgcca 720 

attgtgcata taccgtttct ttataacgaa atttcaacaa accagaacaa cacaagtact 780 

accaataacc acaacaaaac 800 

<210> 6 
<21l> 901 
<212> DNA 
. <213> Saccharomyces cerevisiae 

<400> 6 

tcgatggaag atgcaacttg caaatgtagt ccggttacca agagacccaa acctcttcca 60 

ctttactatt tctcctttga gaaatatatc agtttgcggt aataggtaat atgaaaaagg 120 

caataaaaaa aagagatact tgtcaccatc tcgtctccct ttaccttttt tacttaatct 180 

tcttcgtcgt catctgttcc atccctttcc tagcttagtc ttctccggct agttcttagt 240 

gcggtaagca aaaaaatagc gttttttttc cctcaccagg actttttttg ttaaccgaaa 300 

atcggcatct ctagttttcc tggacaaaaa agacaaaatg gaaataaaca ctcatacgaa 360 

tcagtaaaga tgtaaataat cgcagtaacg actgcacaag gatgtcagaa aaagcagttt 420 

aattccagaa gtggttttcc aatttatcac acatgtacat gaagggaaat gtttaaatac 480 

ggtcttcgta aaacaaagga tctcttcacc tggtttcttc atttataagt agtgtctttt 540 

tcggtaactt aagatatatc cttatttctt tcccacttct cgttatttct tctttttccc 600 

ttttcaagtt cttcttttta tttattatta agcttatttt aattcttaga tcgttgtcac 660 

tatcttttgt ccttattgtt aagaaacatt gcgaagaaaa agaataataa aagaaactca 720 

gaaaaaaaag aagtttcctc gaacaaaaat attattattt caataacttt ttctttctct 780 

acatccaatt ttttgaccct attttaacat taattttttg ctttaatttt aactaatacc 840 

taatttcact taatatctaa tcatcttcct ttaacccaca gaacaaagaa gaaaaataac 900 
a 



<210> 7 
<211> 999 
<212> DNA 



901 
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<213> Bovine 
<220> 

<22l> CDS 

<222> (1).. (999) 

<223> Lactate Dehydrogenase 

<400> 7 

atg gca act etc aag gat cag ctg att cag aat ctt ctt aag gaa gaa 48 

Met Ala Thr Leu Lys Asp Gin Leu lie Gin Asn Leu Leu Lys Glu Glu 

1 5 10 15 

cat gtc ccc cag aat aag att aca att gtt ggg gtt ggt get gtt ggc 96 
His Val Pro Gin Asn Lys He Thr He Val Gly Val Gly Ala Val Gly 
20 25 30 

atg gcc tgt gee ate agt ate tta atg aag gac ttg gca gat gaa gtt 144 
Met Ala Cys Ala He Ser He Leu Met Lys Asp Leu Ala Asp Glu Val 
35 40 45 

get ctt gtt gat gtc atg gaa gat aaa etg aag gga gag atg atg gat 192 
Ala Leu Val Asp Val Met Glu Asp Lys Leu Lys Gly Glu Met Met Asp 
50 55 60 

etc caa cat ggc age ctt tte ctt aga aca cea aaa att gtc tet ggc 240 
Leu Gin His Gly Ser Leu Phe Leu Arg Thr Pro Lys He Val Ser Gly 
65 70 75 80 

aaa gac tat aat gtg aca gca aac tec agg ctg gtt att ate aca get 288 
Lys Asp Tyr Asn Val Thr Ala Asn Ser Arg Leu Val He He Thr Ala 
85 90 95 

ggg gca egt cag caa gag gga gag age cgt ctg aat ttg gtc cag egt 336 
Gly Ala Arg Gin Gin Glu Gly Glu Ser Arg Leu Asn Leu Val Gin Arg 
100 105 110 

aac gtg aac ate ttt aaa ttc ate att ect aat att gta aaa tac age 384 
Asn Val Asn He Phe Lys Phe He He Pro Asn He Val Lys Tyr Ser 
115 120 125 

cea aat tgc aag ttg ctt gtt gtt tec aat cea gtc gat att ttg ace 432 
Pro Asn Cys Lys Leu Leu Val Val Ser Asn Pro Val Asp He Leu Thr 
130 135 140 

tat gtg get tgg aag ata agt ggc ttt ccc aaa aac cgt gtt att gga 480 
Tyr Val Ala Trp Lys He Ser Gly Phe Pro Lys Asn Arg Val He Gly 
145 150 155 160 
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agt ggt tgc aat ctg gat tea get ege tte cgt tat etc atg ggg gag 528 
Ser Cly Cys Asn Leu Asp Ser Ala Arg Phe Arg Tyr Leu Met Gly Glu 
165 170 175 

agg ctg gga gtt cac cca tta age tgc cat ggg tgg atc.ctf ggg gag 576 
Arg Leu Gly Val His Pro Leu Ser Cys His Gly Trp He Leu Gly Glu 
180 185 190 

cat ggt gac tct agt gtg cct gta tgg agt gga gtg aat gtt get ggt 624 
His Gly Asp Ser Ser Val Pro Val Trp Ser Gly Val Asn Val Ala Gly 
195 200 205 

gtc tec ctg aag aat tta cac cct gaa tta ggc act gat gea gat aag 672 
Val Ser Leu Lys Asn Leu His Pro Glu Leu Gly Thr Asp Ala Asp Lys 
210 215 220 

gaa cag tgg aaa gcg gtt cac aaa eaa gtg gtt gac agt get tat gag 720 
Glu Gin Trp Lys Ala Val His Lys Gin Val Val Asp Ser Ala Tyr Glu 
225 230 235 240 

gtg ate aaa ctg aaa ggc tac aca tec tgg gee att gga etg tea gtg 768 
Val lie Lys Leu Lys Cly Tyr Thr Ser Trp Ala He Gly Leu Ser Val 
245 250 255 

gee gat ttg gca gaa agt ata atg aag aat ctt agg egg gtg cat ccg 816 
Ala Asp Leu Ala Glu Ser He Met Lys Asn Leu Arg Arg Val His Pro 
260 265 270 

att tec ace atg att aag ggt etc tat gga ata aaa gag gat gtc ttc 864 
He Ser Thr Met He Lys Gly Leu Tyr Gly He Lys Glu Asp Val Phe 
275 280 285 

ctt agt gtt cct tgc ate ttg gga cag aat gga ate tea gac gtt gtg 912 
Leu Ser Val Pro Cys He Leu Gly Gin Asn Gly He Ser Asp Val Val 
290 295 300 

aaa gtg act etg act cat gaa gaa gag gee tgt ttg aag aag agt gca 960 
Lys Val Thr Leu Thr His Glu Glu Glu Ala Cys Leu Lys Lys Ser Ala 
305 310 315 320 

gat aca ctt tgg ggg ate cag aaa .gaa etg eag ttt taa 999 
Asp Thr Leu Trp Gly He Gin Lys Glu Leu Gin Phe 
325 330 



<210> 8 

<211> 332 

<212> PRT 

<213> Bovine 
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<400> 8 

Met Ala Thr Leu Lys Asp Gin Leu He Gin Asn Leu Leu Lys Glu Glu 
1 5 10 .15 



His Val Pro Gin Asn Lys He Thr He Val Gly Val Gly Ala Val Gly 
20 25 30 



Met Ala Cys Ala He Ser He Leu Met Lys Asp Leu Ala Asp Glu Val 
35 40 45 



Ala Leu Val Asp Val Met Glu Asp Lys Leu Lys Gly Glu Met Met Asp 
50 55 60 



Leu Gin His Gly Ser Leu Phe Leu Arg Thr Pro Lys He Val Ser Gly 
65 70 75 80 



Lys Asp Tyr Asn Val Thr Ala Asn Ser Arg Leu Val He He Thr Ala 
85 90 95 



Gly Ala Arg Gin Gin Glu Gly Glu Ser Arg Leu Asn Leu Val Gin Arg 
100 105 110 



Asn Val Asn He Phe Lys Phe He He Pro Asn He Val Lys Tyr Ser 
115 120 125 



Pro Asn Cys Lys Leu Leu Val Val Ser Asn Pro Val Asp He Leu Thr 
130 135 140 



Tyr Val Ala Trp Lys He Ser Gly Phe Pro Lys Asn Arg Val He Gly 
145 150 155 160 



Ser Gly Cys Asn Leu Asp Ser Ala Arg Phe Arg Tyr Leu Met Gly Glu 
165 170 175 



Arg Leu Gly Val His Pro Leu Ser Cys His Gly Trp He Leu Gly Glu 
180 185 190 
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His Gly Asp Ser Ser Val Pro Val Trp Ser Gly Val Asn Val Ala Gly 
195 200 205 



Val Ser Leu Lys Asn Leu His Pro Glu Leu Gly Thr Asp Ala Asp Lys 
210 215 220 



Glu Gin Trp Lys Ala Val His Lys Gin Val Val Asp Ser Ala Tyr Glu 
225 230 235 240 



Val He Lys Leu Lys Gly Tyr Thr Ser Trp Ala He Gly Leu Ser Val 
245 250 255 



Ala Asp Leu Ala Glu Ser He Met Lys Asn Leu Arg Arg Val His Pro 
260 265 270 



He Ser Thr Met He Lys Gly Leu Tyr Gly He Lys Glu Asp Val Phe 
275 280 285 



Leu Ser Val Pro Cys He Leu Gly Gin Asn Gly He Ser Asp Val Val 
290 295 300 



Lys Val Thr Leu Thr His Glu Glu Glu Ala Cys Leu Lys Lys Ser Ala 
305 310 315 320 



Asp Thr Leu Trp Gly He Gin Lys Glu Leu Gin Phe 
325 330 



<210> 9 
<211> 971 
<212> DNA 

<213> Saccharomyces cerevisiae 
<400> 9 

aagggtagcc tccccataac ataaactcaa taaaatatat agtcttcaac ttgaaaaagg 60 
aacaagctca tgcaaagagg tggtacccgc acgccgaaat gcatgcaagt aacctattca 120 
aagtaatatc tcatacatgt ttcatgaggg taacaacatg cgactgggtg agcatatgct 180 
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ccgctgatgt gatgtgcaag ataaacaagc aagacggaaa ctaacttctt cttcatgtaa 240 

taaacacacc ccgcgtttat ttacctatct ttaaacttca acaccttata tcataactaa 300 

tatttcttga gataagcaca ctgcacccat accttcctta aaagcgtagc ttccagtttt 360 

tggtggttcc ggcttccttc ccgattccgc ccgctaaacg catatttttg ttgcctggtg 420 

gcatttgcaa aatgcataac ctatgcattt aaaagattat gtatgctctt ctgacttttc 480 

gtgtgatgaa gctcgtggaa aaaatgaata atttatgaat ttgagaacaa ttctgtgttg 540 

ttacggtatt ttactatgga ataattaatc aattgaggat tttatgcaaa tatcgtttga 600 

atatttttcc gaccctttga gtacttttct tcataattgc ataatattgt ccgctgcccg 660 

tttttctgtt agacggtgtc ttgatctact tgctatcgtt caacaccacc ttattttcta 720 

actatttttt ttttagctca tttgaatcag cttatggtga tggcacattt ttgcataaac 780 

ctagctgtcc tcgttgaaca taggaaaaaa aaatatatta acaaggctct ttcactctcc 840 

ttgcaatcag atttgggttt gttcccttta ttttcatatt tcttgtcata ttcctttctc 900 

aattattatt ttctactcat aaccacacgc aaaataacac agtcaaatca atcaaagatc 960 

ccccaattct c 971 



<210> 10 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 10 

cgtcgccttc actggtttag 20 



<210> 11 

<21l> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthtic primer 
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<400> II 

caaaaaggcc aaagcaccag 



<210> 12 

<21l> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> synthtic primer 

<400> 12 

caaggtaagt tgaccggtat g 



<210> 13 

<2ll> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 13 

gatggaagag ttagagtcac cc 



<210> 14 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthtic primer 

<400> 14 

tcatgggctg tttggtcttc 



<210> 15 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 
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<400> 15 

agcgtcgtag ttggcacctc 



<210> 16 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 16 

aattgcagtc agccgtgatg 



<210> 17 

<211> 20 

<2I2> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 17 

tcgacagctt gctctgcttc 



<210> 18 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 18 

aaccaagcgt gggctaagag 



<210> 19 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 19 
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ggtttccttg gcagcgtaag 



<210> 20 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 20 

gctgcctgtg ttcactccac 



<210> 21 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthtic primer 

<400> 21 

tggctgcaaa acgttaccac 



<210> 22 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 22 

caacgaattg aacgctgctt ac 



<210> 23 

<2n> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 23 

attcaacggc ttccttaact tctg 
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<210> 24 
<21l> 23 
<212> DNA 
<213> • Artificial 

<220> 

<223> synthetic primer 
<400> 24 

gttttcaagg aattagacac tgc 



<210> 25 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 25 

caacagtctt ttgagtagca gtc 



<210> 26 

<21l> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 26 

atatatgcgg ccgctcgcag ccacgggtca acccg 



<210> 27 

<2ll> 41 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 27 

atatatacta gtttttatta ttagtctttt ttttttttga c 
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<210> 28 

<2ll> 39 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 28 

atatatgcgg ccgcttgacg ggtattctga gcatcttac 



<210> 29 

<211> 38 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 29 

tatatactag tttgttttgt ttgtttgtgt gatgaatt 



<210> 30 

<21l> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> sybthetic primer 

<400> 30 

atatatgcgg ccgccctgct aaacacgccc tac 



<210> 31 

<2ll> 40 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 31 

atatatacta gtttttgatt aaaattaaaa aaactttttg 
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<210> 32 

<211> 34 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 32 

atatatgcgg ccgctgaata cgtcctgtca attc 



<210> 33 

<2ll> 36 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 33 

atatatacta gttgaaattt gttgttttta gtaatc 



<210> 34 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<4D0> 34 

atatatgcgg ccgcatccga attcaatgta gcacc 



<210> 35 

<2ll> 37 

<212> DNA 

<2i3> Artificial 

<220> 

<223> synthetic primer 

<400> 35 

atatatacta gtgttttgtt gtggttattg gtagtac 



<210> 36 
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<211> 47 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 36 

agctagctag cggccgcgat ggaagatgca acttgcaaat gtagtcc 



<210> 37 

<2ll> 47 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 37 

agctagctac tagtgttatt tttcttcttt gttctgtggg ttaaagg 



<210> 38 

<211> 42 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 38 

agctagctag cggccgcgtt gaatgttagc gtcaacaaca ag 



<210> 39 

<2ll> 47 

<2I2> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 39 

agctagctac tagtttgttt gtttatgtgt gtttattcga aactaag 



<210> 40 
<211> 42 
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<212> DNA 
<213> Artificial 

<220> 

<223> synthetic primer 
<400> 40 

agctagctag cggccgcgtt gaatgttagc gtcaacaaca ag 



<210> 41 

<211> 37 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 41 

tatatactag tttgattgat ttgactgtgt tattttg 



<210> 42 

<211> 1052 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic DNA 

<220> 

<221> CDS 

<222> (13).. (1011) 

<223> 

<4G0> 42 

acagaattca ca atg get act ttg aaa gat caa ttg att caa aat ttg ttg 

Met Ala Thr Leu Lys Asp Gin Leu He Gin Asn Leu Leu 
1 5 10 

aaa gaa gaa cat gtt cca caa aat aaa att act att gtt ggt gtt ggt 
Lys Glu Glu His Val Pro Gin Asn Lys lie Thr He Val Gly Val Gly 
15 20 25 

get gtt ggt atg get tgt get att tct att ttg atg aaa gat ttg get 
Ala Val Gly Met Ala Cys Ala He Ser He Leu Met Lys Asp Leu Ala 
30 35 40 45 

gat gaa gtt get ttg gtt gat gtt atg gaa gat aaa ttg aaa ggt gaa 
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Asp Glu Val Ala Leu Val Asp Val Met Glu Asp Lys Leu Lys Gly Clu 
50 55 60 

atg atg gat ttg caa cat ggt tct ttg ttt ttg aga act cca aaa att 243 
Met Met. Asp Leu Gin His Gly Ser Leu Phe Leu Arg Thr Pro Lys He 
65 70 75 

gtt tct ggt aaa gat tat aat gtt act get aat tct aga ttg gtt att 291 
Val Ser Gly Lys Asp Tyr Asn Val Thr Ala Asn Ser Arg Leu Val He 
80 85 90 

att act get ggt get aga caa caa gaa ggt gaa tct aga ttg aat ttg 339 
He Thr Ala Gly Ala Arg Gin Gin Glu Gly Glu Ser Arg Leu Asn Leu 
95 100 105 

gtt caa aga aat gtt aat att ttt aaa ttt att att cca aat att gtt 387 
Val Gin Arg Asn Val Asn He Phe Lys Phe lie He Pro Asn He Val 
HO 115 120 125 

aaa tat tct cca aat tgt aaa ttg ttg gtt gtt tct aat cca gtt gat 435 
Lys Tyr Ser Pro Asn Cys Lys Leu Leu Val Val Ser Asn Pro Val Asp 
130 135 140 

att ttg act tat gtt get tgg aaa att tct ggt ttt cca aaa aat aga 483 
He Leu Thr Tyr Val Ala Trp Lys He Ser Gly Phe Pro Lys Asn Arg 
145 150 155 

gtt att ggt tct ggt tgt aat ttg gat tct get aga ttt aga tat ttg 531 
Val He Gly Ser Gly Cys Asn Leu Asp Ser Ala Arg Phe Arg Tyr Leu 
160 165 170 

atg ggt gaa aga ttg ggt gtt cat cca ttg tct tgt cat ggt tgg att 579 
Met Gly Glu Arg Leu Gly Val His Pro Leu Ser Cys His Gly Trp He 
175 180 185 

ttg ggt gaa cat ggt gat tct tct gtt cca gtt tgg tct ggt gtt aat 627 
Leu Gly Glu His Gly Asp Ser Ser Val Pro Val Trp Ser Gly Val Asn 
190 195 200 205 

gtt get ggt gtt tct ttg aaa aat ttg cat cca gaa ttg ggt act gat 675 
Val Ala Gly Val Ser Leu Lys Asn Leu His Pro Glu Leu Gly Thr Asp 
210 215 220 

get gat aaa gaa caa tgg aaa get gtt cat aaa caa gtt gtt gat tct 723 
Ala Asp Lys Glu Gin Trp Lys Ala Val His Lys Gin Val Val Asp Ser 
225 230 235 

get tat gaa gtt att aaa ttg aaa ggt tat act tct tgg get att ggt 771 
Ala Tyr Glu Val He Lys Leu Lys Gly Tyr Thr Ser Trp Ala He Gly 
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240 245 250 

ttg tct gtt get gat ttg get gaa tet att atg aaa aat ttg aga aga 819 
Leu Ser Val Ala Asp Leu Ala Glu Ser lie Met Lys Asn Leu Arg Arg 
255 260 265 

gtt cat eca att tct act atg att aaa ggt ttg tat ggt att aaa gaa 867 
Val His Pro lie Ser Thr Met He Lys Gly Leu Tyr Gly He Lys Glu 
270 275 280 285 

gat gtt ttt ttg tct gtt cca tgt att ttg ggt caa aat ggt att tct 915 
Asp Val Phe Leu Ser Val Pro Cys He Leu Gly Gin Asn Gly lie Ser 
290 295 300 

gat gtt gtt aaa gtt act ttg act eat gaa gaa gaa get tgt ttg aaa 963 
Asp Val Val Lys Val Thr Leu Thr His Glu Glu Glu Ala Cys Leu Lys 
305 310 315 

aaa tct get gat act ttg tgg ggt att caa aaa gaa ttg caa ttt taa 1011 
Lys Ser Ala Asp Thr Leu Trp Gly He Gin Lys Glu Leu Gin Phe 
320 325 330 

taactcgagc ttggttgaac acgttgccaa ggcttaagtg a 1052 



<210> 43 

<211> 332 

<212> PRT 

<213> Artificial 

<220> 

<223> synthetic DNA 

<400> 43 

Met Ala Thr Leu Lys Asp Gin Leu He Gin Asn Leu Leu Lys Glu Glu 
1 5 10 15 



His Val Pro Gin Asn Lys He Thr He Val Gly Val Gly Ala Val Gly 
20 25 30 



Met Ala Cys Ala He Ser He Leu Met Lys Asp Leu Ala Asp Glu Val 
35 . 40 45 



Ala Leu 
50 



Val 



Asp Val Met Glu Asp 
55 



Lys Leu Lys Gly Glu Met Met Asp 
60 



wo 2005/04S024 



21/23 



PCT/JP2004/016799 



Leu Gin His Gly Ser Leu Phe Leu Arg Thr Pro Lys He Val Ser Gly 
65 70 75 80 



Lys Asp Tyr Asn Val Thr Ala Asn Ser Arg Leu Val He He Thr Ala 
85 90 95 



Gly Ala Arg Gin Gin Glu Gly Glu Ser Arg Leu Asn Leu Val Gin Arg 
100. 105 HO 



Asn Val Asn He Phe Lys Phe He He Pro Asn He Val Lys Tyr Ser 

115 120 125 

Pro Asn Cys Lys Leu Leu Val Val Ser Asn Pro Val Asp He Leu Thr 

130 135 140 



Tyr Val Ala Trp Lys He Ser Gly Phe Pro Lys Asn Arg Val He Gly 
145 150 155 160 



Ser Gly Cys Asn Leu Asp Ser Ala Arg Phe Arg Tyr Leu Met Gly Glu 
165 170 175 



Arg Leu Gly Val His Pro Leu Ser Cys His Gly Trp He Leu Gly Glu 
180 185 190 



His Gly Asp Ser Ser Val Pro Val Trp Ser Gly Val Asn Val Ala Gly 
195 200 205 



Val Ser Leu Lys Asn Leu His Pro Glu Leu Gly Thr Asp Ala Asp Lys 
210 215 220 



Glu Gin Trp Lys Ala Val His Lys Gin Val Val Asp Ser Ala Tyr Glu 
225 230 235 240 



Val He Lys Leu Lys Gly Tyr Thr Ser Trp Ala He Gly Leu Ser Val 
245 250 255 
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Ala Asp Leu Ala Glu Ser He Met Lys Asn Leu Arg Arg Val His Pro 
260 265 270 



He Ser Thr Met He Lys Gly Leu Tyr Gly He Lys Glu Asp Val Phe 
275 280 285 



Leu Ser Val Pro Cys He Leu Gly Gin Asn Gly He Ser Asp Val Val 
290 295 300 



Lys Val Thr Leu Thr His Glu Glu Glu Ala Cys Leu Lys Lys Ser Ala 
305 310 315 320 



Asp Thr Leu Trp Gly He Gin Lys Glu Leu Gin Phe 
325 330 



<210> 44 

<211> 31 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 44 

atatatggat ccgcgtttat ttacctatct c 



<210> 45 

<2ll> 31 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 

<400> 45 

atatatgaat tctttgattg atttgactgt g 



<210> 46 

<211> 34 

<212> DNA 

<213> Artificial 
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<220> 

<223> synthetic primer 
<400> 46 

atatatctcg aggccagcta acttcttggt cgac 34 



<210> 47 

<211> 31 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic primer 



<400> 47 

atatatgaat tctttgattg atttgactgt g 



31 
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